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(54) INDUCTOR ELEMENT 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an inductor 
element capable of reducing eddy currents and 
parasitic capacitance. 

SOLUTION: This inductor element is formed, 
including a spiral-form floating conductor 2 
formed on a board 3 and an inductor conductor 1 
counterposed on the top surface of the conductor 
2 via an insulation layer. A predetermined 
voltage is applied across the inductor conductor 
1, and the floating conductor 2 is brought into 
a floating state. In this way, since the 
floating conductor 2 is interposed between the 
inductor conductor 1 and the board 3, the eddy 
current generated on the surface of the board 3 
and the stray capacitance generated between the 
board 3 and the inductor conductor 1 can be 
reduced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the inductor element 

formed using a spiral shape-like pattern. 

[0002] 

[Description of the Prior Art] A spiral shape-like pattern is formed on a semiconductor substrate 
using a thin film coating technology, and the semiconductor circuit which uses this pattern as an 
inductor element is known. 

[0003] Drawing 1 1 is drawing explaining the magnetic flux generated from this kind of inductor 
element. If a predetermined current flows for the inductor element 101 of the shape of spiral 
shape shown in this drawing, as the arrow head of this drawing shows, magnetic flux will occur 
in orientation perpendicular to the front face of the semiconductor substrate 102, i.e., the 
orientation which penetrates the semiconductor substrate 102. The magnetic flux of this 
orientation causes [ of an eddy current or stray capacity ] occurrence, and has a possibility of 
having a bad influence on an operation of other semiconductor devices formed on the 
semiconductor substrate 102. 

[0004] this invention is created in view of such a point, and the purpose is in offering the 
inductor element which can reduce occurrence of an eddy current and stray capacity 
conventionally. 
[0005] 

[Means for Solving the Problem] in order to solve the technical probrem mentioned above — the 
inductor element of a claim 1 - the inductor of an abbreviation same configuration - a conductor 
and floating — a conductor ~ an insulating layer — inserting — a substrate top — forming ~ 
floating — a conductor is made into floating structure namely, an inductor — between a conductor 
and substrates - floating ~ the eddy current generated by the substrate front face by making a 
conductor intervene, and an inductor - the stray capacity generated between a conductor and a 
substrate front face can be reduced 

[0006] the inductor element of a claim 2 - floating « a part of conductor [ at least ] - an 
inductor - opposite arrangement is carried out at a conductor Occurrence of an eddy current or 
stray capacity is reduced also in this case. 

[0007] the inductor element of a claim 3 ~ floating - a conductor is made into block 
construction 

[0008] the inductor element of a claim 4 - floating - the slot which divides a conductor - 
preparing - the interior of this slot - the electrode drawer section - forming - this electrode 
drawer section ~ an inductor ~ it is made to flow with a conductor Thereby, an inductor element 



becomes two-layer metal structure. 

[0009] the inductor element of a claim 5 ~ an inductor — a conductor and floating — a conductor 
-- an insulating layer ~ inserting ~ a substrate top - forming ~ an inductor - the electrode 
drawer section through which it flows in a conductor - floating - it dissociates with a conductor 
and forms Thereby, an inductor element becomes three layer metal structure. 
[0010] the inductor element of a claim 6 — an inductor — a conductor and floating — one [ at 
least ] configuration of a conductor is made into the shape of spiral shape, and each vortical 
circumference fraction is bent on eight squares A manufacture of a mask becomes easy by 
bending on eight squares. 
[0011] 

[Embodiments of the Invention] Hereafter, the inductance element which applied this invention 
is explained concretely, referring to a drawing. 

[0012] The plan and the drawing 2 showing the outline of the inductance element of this 
operation gestalt in which [operation gestalt of** 1st] view 1 was formed on the substrate are 
drawing having simplified and shown the structure of an inductance element, the inductor 
element of this operation gestalt ~ almost - the inductor of the same configuration - a conductor 
1 and floating — it has the structure which carried out opposite arrangement to vertical both sides 
of the insulating layer which mentions a conductor 2 later the inductor shown as a solid line in 
drawing 1 — floating shown by the conductor 1 and the dotted line - although the conductor 2 is 
shifted and illustrated — actual — an inductor — a conductor 1 and floating the conductor 2 is 
formed so that it may lap, as shown in drawing 2 

[0013] an inductor the semiconductor circuit which is not illustrated [ which was formed on 
the substrate 3 ] connects with the ends of a conductor 1 - having — an operation of this 
semiconductor circuit — an inductor — a predetermined current flows to a conductor 1 on the 
other hand — floating a conductor 2 - an inductor — it is formed with floating structure so that 
it may not be influenced of voltage change, such as a conductor 1 

[0014] an inductor - a conductor 1 and floating - a conductor 2 is formed by each by the shape 
of spiral shape, and each vortical circumference fraction is bent by eight angles thus, an inductor 
« a conductor 1 and floating when the ground for making the configuration of a conductor 2 
into an octagon is because a manufacture of a mask is easy and is made into the polygon of less 
than eight angles on the other hand compared with the polygon of eight or more angles, or the 
case where it is made circular, it is because the electrical property of an inductor element 
becomes bad 

[0015] For example, n type silicon substrate (n-Si substrate) and other semiconductor substrates 
(for example, amorphous materials, such as germanium and an amorphous silicon) are used for a 
substrate 3. Or you may use the printed wired board which makes epoxy etc. a material as a 
substrate 3. moreover, an inductor the conductor 1 is formed by semiconductor materials, such 
as metal thin films, such as aluminum metallurgy, or contest polysilicon 
[0016] In addition, although the active elements, such as the transistor diode, and the passive 
elements, such as resistance and a capacitor, other than an inductor element are mounted on a 
substrate 3, drawing 1 shows only the inductor element, in order to simplify an explanation. 
[0017] Drawing 3 is an expanded sectional view of the A- A line of drawing 1 . as shown in this 
drawing, the insulating nonmagnetic body membrane 4 forms in the front face of a substrate 3 — 
having - a part of the top - whorl-like floating — a conductor 2 is formed moreover, the 
nonmagnetic body membrane 4 and floating — an insulating layer 5 forms in the top of a 



conductor 2 — having - the top — a whorl-like inductor — a conductor 1 is formed 
[0018] On the other hand, drawing 4 (a) is an expanded sectional view of the B-B line of drawing 
I . it is shown in this drawing - as - an inductor — the structure by the side of the inferior 
surface of tongue of a conductor 1 is common in drawing 3 an inductor — electrode drawer 
section la connects with the end of a conductor 1 — having --****-- this electrode drawer 
section la — an insulating layer 6 - inserting - an inductor — it is formed in the top of a 
conductor 1 This electrode drawer section la is connected to other non-illustrated semiconductor 
circuits. 

[0019] thus, the inductor element shown in drawing 1 » vertical both sides of an insulating layer 
5 — a spiral shape-like inductor - a conductor 1 and floating — the structure which carried out 
opposite arrangement of the conductor 2 — becoming - ****-- an inductor - since a conductor 1 
and the substrate 3 separate a spacing and are formed, the eddy current generated by the substrate 
front face and the stray capacity generated between substrate front faces can be reduced 
[0020] in addition - drawing 1 ~ spiral shape-like floating - floating of the structure divided 
into the plurality as shown in drawing 5 although the example which forms a conductor 2 on a 
substrate 3 was explained - a conductor ~ you may form 2 1 on a substrate 3 
[0021] Moreover, although the vortical number of the circumference shows the example of 3 in 
drawing 1 , as shown in drawing 6 (b), less than 1 round is sufficient [ as it is not limited to 3 but 
it is shown in drawing 6 (a), about 1 round is sufficient as the number of the circumference, or ] 
as it. furthermore, an inductor - a conductor 1 and floating - the pattern width of face and the 
pattern spacing of a whorl pattern which constitute a conductor 2 - not being the same - pattern 
width of face and a pattern spacing ~ an inductor - a conductor 1 and floating - you may differ 
by the conductor 2 

[0022] [the 2nd operation gestalt] the inductor element of the 2nd operation gestalt explained 
below has the characteristic feature in the point formed only with two-layer metal structure to the 
inductor element of the 1st operation gestalt becoming three layer metal structure by the location 
[0023] Drawing 7 is a plan showing the outline of the inductor element of the 2nd operation 
gestalt. it is shown in this drawing - as - the inductor element of the 2nd operation gestalt - 
each - a spiral shape-like inductor - a conductor 1 1 and floating — it constitutes from a 
conductor 12 — having ~ floating - the conductor 12 is divided into two or more fields by slot P 
which lacks in a rim and is prolonged from a vortical center 

[0024] Drawing 8 (a) is an expanded sectional view of the B'-B f line of drawing 7 , and drawing 
8 (b) is an expanded sectional view of the C-C line of drawing 7 . it is shown in these drawings — 
as — an inductor a part of electrode drawer section 1 la connected to the end of a conductor 1 1 - 

- floating - it is formed in the interior of slot P of a conductor 12 namely, electrode drawer 
section 1 la and floating - by forming a conductor 12 in the same height on a substrate 3, the 
whole inductor element can be made into two-layer metal structure, and simplification of a 
manufacturing process can be attained 

[0025] On the other hand, drawing 9 is drawing showing the modification of the 2nd operation 
gestalt, and the plan and the drawing 9 (b) showing [ 9 ] the outline of an inductor element (a) are 
an expanded sectional view of D-D lines of drawing 9 (a), it is shown in drawing 9 (b) - as - an 
inductor — a conductor — a part of 1 V is formed in the interior of slot P, and electrode drawer 
section 1 l'a is formed in the upper part of slot P this electrode drawer section 11 'a — an inductor - 

- a conductor - since it is formed in the same height as IT, the whole inductor element can be 
made into two-layer metal structure 



[0026] [the 3rd operation gestalt] - the 1st operation gestalt - the inductor by the side of the top 
of an insulating layer 5 — the inductor by the side of a conductor 1 and a inferior surface of 
tongue - although the conductor 2 is mostly made into the same configuration - these inductors 
— covering the overall length of a conductor, a configuration does not need to be the same and 
only the part may be in agreement 

[0027] Drawing 10 is a plan showing the outline of the inductor element of the 3rd operation 
gestalt. the inductor by which the solid line was formed in the top side of an insulating layer 5 in 
this drawing - floating by which the conductor 21 and the dotted line were formed in the 
inferior-surface-of-tongue side of an insulating layer 5 — the conductor 22 is expressed, 
respectively it is shown in this drawing - as - floating - a conductor 22 - an inductor - the 
same configuration as a part of conductor 21 is carried out, and the fraction with these same 
configurations is formed in the position where it counters on both sides of an insulating layer 5 
[0028] thus, an inductor — a conductor 21 and floating — since it becomes partial two-layer 
structure even if only the configuration of a part of conductor 22 is the same, occurrence of an 
eddy current and stray capacity can be reduced like the 1st operation gestalt 
[0029] 

[Effect of the Invention] according to [ as explained to the detail above ] this invention - the 
inductor of the same configuration — a conductor and floating — in order to make it the two-layer 
structure which carried out opposite arrangement of the conductor on both sides of the insulating 
layer — an inductor — the eddy current which a conductor separates a spacing from a substrate, is 
formed and is generated by the substrate front face, and an inductor - the stray capacity 
generated between a conductor and a substrate front face can be reduced 
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CLAIMS 



[Claim(s)] 

[Claim 1] the inductor of the shape of spiral shape formed on a substrate - a conductor and the 
aforementioned inductor - a conductor and abbreviation — the same configuration ~ having — 
the aforementioned inductor — floating which opposite arrangement is carried out through an 
insulating layer, and is formed in the inferior-surface-of-tongue side of a conductor with floating 
structure - the inductor element characterized by having a conductor 

[Claim 2] the inductor of the shape of spiral shape formed on a substrate - a conductor and the 
aforementioned inductor - it forms in the inferior-surface-of-tongue side of a conductor through 



an insulating layer — having — at least a part — the aforementioned inductor — floating which 
opposite arrangement is carried out with a conductor and formed with floating structure — the 
inductor element characterized by having a conductor 

[Claim 3] claims 1 or 2 — setting ~ the aforementioned floating - the inductor element 
characterized by a conductor being divided into two or more fields by the slot of a predetermined 
configuration 

[Claim 4] a claim 3 ~ setting -- an end ~ the aforementioned inductor ~ the electrode drawer 
section connected to a conductor — having — the aforementioned inductor — a conductor and the 
aforementioned floating - a conductor and the aforementioned electrode drawer section are 
formed by two-layer on the aforementioned substrate — as ~ the aforementioned electrode drawer 
section or the aforementioned inductor — the inductor element characterized by forming a part of 
conductor in the interior of the aforementioned slot 

[Claim 5] the inductor of the shape of spiral shape formed on a substrate in claims 1 or 2 - a 
conductor and the aforementioned inductor it forms in the inferior-surface-of-tongue side of a 
conductor through an insulating layer - having - at least a part ~ the aforementioned inductor - 
floating which opposite arrangement is carried out with a conductor and is formed with floating 
structure - a conductor and the aforementioned floating - it dissociates with a conductor and 
forms ~ having — the aforementioned inductor - the inductor element characterized by having 
the electrode drawer section through which it flows in an 

[Claim 6] either of the claims 1-4 — setting — the aforementioned inductor — a conductor and the 
aforementioned floating - the inductor element characterized by forming at least one side of a 
conductor by the shape of spiral shape to which each circumference fraction bent on eight 
squares 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the outline of the inductor element formed on the substrate. 

[Drawing 2] It is drawing having simplified and shown the structure of an inductor element. 

[Drawing 3] It is the expanded sectional view of the A- A line of drawing 1 . 

[Drawing 4] It is the expanded sectional view of the B-B line of drawing 1 . 

[Drawing 5] floating of the structure divided into the plurality - it is the plan showing the outline 

of an inductor element of having a conductor 

[Drawing 6] Drawing in which (a) shows the example whose vortical number of the 
circumference is about 1 round, and (b) are drawings showing the example of less than 1 round. 
[Drawing 7] It is the plan showing the outline of the inductor element of the 2nd operation gestalt. 
[Drawing 8] (a) is the expanded sectional view of the B-B' line of drawing 7 , and (b) is the 
expanded sectional view of the C-C line of drawing 7 . 

[Drawing 9] It is drawing showing the modification of the 2nd operation gestalt, and the plan in 
which (a) shows the outline of an inductor element, and (b) are the expanded sectional views of 
D-D lines of (a). 

[Drawing 10] It is the plan showing the outline of the inductor element of the 3rd operation 
gestalt. 

[Drawing 11] It is drawing explaining the magnetic flux generated from an inductor element. 
[Description of Notations] 

1 an inductor — a conductor 

2 floating — a conductor 

3 Substrate 

4 Nonmagnetic Body Membrane 
5, 6 Insulating layer 
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